The aim of this paper is to understand how evolving ideas about heredity and genetics influenced new medical interests and practices and, eventually, the formation of 'medical genetics' as a medical specialism in Britain. I begin the paper by throwing highlight on the social and institutional changes through which these ideas passed. I argue that, with time, there was a decisive convergence in thought that combined ideas about the familial aspects of heredity and the health needs of populations with an omnibus 'genetic' approach to health and illness that focused on the structures and activities of chromosomes and genes in individuals. I show how this convergence in thought was spurred on, first, by innovations in genetic science and technology in the after 1960, and, second, by negotiated protocols and standards of medical practice worked out by bodies such as the relevant royal colleges, the linked associations and societies for medical professionals, affected training and research authorities, and the state. The notion of 'medical genetics' in Britain consequently gained a semblance of unanimity over its basic reference points and arrived at a meaning directly tributary to current acceptance of the term in the context of a medical specialism.
Introduction
The history of ideas concerning heredity, genetics, and medicine in Britain has mainly been studied in relation to eugenics in the first half of the twentieth century and to advancements in molecular biology in the final third. With regard to the former, the history of eugenics in Britain has been well traversed by historians. 1 In the latter case, by contrast, historians of molecular biology have produced excellent studies of the discovery of DNA and the significance of the larger effort to map disease-causing genes. 2 But what has been left out of the picture is the increasing medical interest in human genetics after the Second World War and the enormous amount of work that went into organising a new medical specialism: 'medical genetics'. Accordingly, the focus of this paper is on ways genetics and new ideas about heredity were taken up in mainstream medicine and the circumstances under which the clinicians and scientists involved set about turning their work into specialty work based on a 'genetics-based approach' to health and illness.
To fully appreciate the changes in medico-scientific conceptions about the relationship between heredity and heritable disease we must remind ourselves that ideas about heredity predate whole vistas of medical science including genetics, epidemiology, immunology, endocrinology, and laboratory diagnostics. 3 There are already more than a few good studies that show how ideas about the relationship between heredity and heritable disease were linked to an assortment of debates about rising crime and criminality, poverty and pauperism, temperance, and the declining birthrate in Britain after 1870. 4 Science writers shared a common language with other educated readers and writers, drawing openly upon literary, philosophical, and historical references as part of their arguments. Ideas moved 'rapidly and freely to and fro between scientists and non-scientists: though not without frequent creative misprision'. 5 Thus, deeply rooted concerns about the quality of bloodlines appeared in the personal observations, anecdotes and case descriptions of scientists and physicians who could be equally critical of 'excessive inbreeding' amongst peers of the realm and of generations of pauper families to be found in the slums of Victorian Britain. 6 By and large, the hereditarily 'tainted' families of the nineteenth century were amongst those groups of individuals who became collectively viewed as counterpoint to
Victorian optimism about industrialism and the inevitability of social progress.
Legislative reforms to, variously, encourage and suppress the growth of segments of the population came to rely on a series of interrelated claims surrounding theories of demographic transition and evolving systems of social relief introduced by the Poor Law Act of 1834. As Dorothy Porter has pointed out, ideas about the 'health' of populations during this period were 'founded upon a political economic philosophy which intended to use statutory regulation to enhance the free operation of market relations'. 7 The declining British birthrate reported after 1870 in the demographic literature here became an added source of anxiety to what was perceived as the challenges to Britain's economic preeminence in the world. 8 By the time of Queen Victoria's death in 1901, the annual crude birthrate in the British population had fallen from a recorded high of 36.3 births per 1,000
persons in 1876 to 28.5 births, a decline of more than 20 percent. 9 Generations of Victorians had associated the ideas of high fertility and large families with vitality and the progress of the nation. But, according to early-twentieth century demographers, the pressure for high fertility that characterised the 'country way of life' was giving way, on the one hand, as the costs of rearing a 'large' family became an increasingly heavy burden for city dwellers and, on the other, as city dwellers succumbed to 'unhealthy' lifestyles of urban existence. 10 As a consequence, fears about 'depopulation' and 'race suicide' sparked a proliferation of prolonged, often contentious national debates in the years leading up to the First World War. The dwindling of the British family, it was feared, would bring a halt to economic growth, followed by a relentless decline. Additionally, the demographic literature indicated that fertility among the middle-and upper-classes was substantially lower than that of the labouring poor.
This raised uncertainties about the future 'quality' of the race; fears that the numbers of the 'pauper class' might overtake those of the 'civilised' classes. Thus, emphasis was placed in Britain not upon the Malthusian consequences of unchecked fertility but upon the implications of a prolific labouring poor and low fertility among the middle-and upper classes (i.e., a differential birthrate). Edwardian advocates of Social Darwinism, in turn, endorsed pro-active 'restrictive practices' and policies designed to curb the reproduction of those 'less evolved than their betters'.
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The subsequent rise of the eugenics organisations and schemes to prevent the decline of the British race through the 'scientific management' of populations grew alongside, on the one hand, new directions in social reform to deal with issues of fertility and class and, on the other, the development of new policies and health services to improve 'child health' and the 'fitness' of families. On the one hand, eugenicists seized on the tenets of Darwinian evolutionism to claim that the ideas of socially containing the 'pauper' class and biologically maintaining the race were mutually antagonistic. The belief in 'progressive' evolutionism -propped up by the unproven assumption that many physical, mental, moral, and behavioural dispositions were hereditary -asserted that 
Genetic Science in Britain
The available evidence suggests that although scientific work on genetics gained acceptance between 1915 and 1930 in Norway, Sweden, Denmark, North America and the Soviet Union, it was less well received in Germany, and quite poorly received in Britain and France. 16 In his study of genetics in the early twentieth century, Jonathan clear that genetics in the United States 'began to take the form of a sanctioned normative practice with its own well-defined methods and explanatory standards'. 18 The agricultural connection served to provide geneticists with an institutional setting in which they could meet quasi-professionally and publish.
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By contrast, the slow growth of genetics in Britain has been attributed mostly to rivalries among competing groups in the life sciences. 20 Briefly, it is argued that the 'rediscovery' of Mendel's laws of inheritance in 1901 occurred during a period when the study of heredity in Britain was linked to an array of inquiries and disputations concerning how physical characteristics are transmitted between generations and the manner in which an organism grows, develops, and 'evolves'. Each line of inquiry provided a range of possibilities for investigating these matters. But, as previous studies have shown, the 'possibilities were defined not only by the current theories or beliefs about heredity, but by the nature of the objects accessible to investigation, the equipment available for examining them, and the methods of observing and discussing them'. 21 The resulting struggle has been represented as a significant roadblock in the development of the British genetics community. 22 The salient point, however, for the purposes of the present study, is that genetics represented a kind of unorthodox scientific research and was not well-positioned within British scientific academia for many years. (1927) (1928) (1929) (1930) (1931) (1932) (1933) (1934) , 'a journal devoted to the genetic study of human populations ' (1934-1945) , 'a journal of human genetics ' (1946-1954) .
Heredity, Genetics and Medicine in Britain
By all accounts, the average British physician was not terribly interested in genetical explanations about the relationship between heredity and disease causality until well after For simplicity it is convenient to consider these congenital and hereditary disorders in three groups: (i) those malformations recognizable by the naked eye that have already arisen in intra-uterine life, conventionally termed congenital malformations; (ii) disorders or diseases determined by single-gene substitutions; and (iii) those where the genetic contribution is more complex. Such grouping on grounds of aetiology is [however] irrational. There is overlapping in terms of age-groups affected and between macroscopic and microscopic anomalies. Further, estimates of frequencies should never be given without precise statement of which traits and disorders are included. There are many hundreds of traits and there is no detailed and generally accepted nomenclature and classification of congenital and hereditary disorders to which reference can be made. 30 Again, the case of Down's syndrome provides a particularly useful illustration of changing perceptions concerning congenital malformations, heredity and disease during this period. Down's syndrome was traditionally considered to affect the offspring of 'women of advanced maternal age'. In 1960, Paul Polani and Charles Ford suggested that it could also arise from a chromosomal defect known as a reciprocal translocation. A standard system of nomenclature for human mitotic chromosomes was ultimately established in 1960. 33 The classificatory system facilitated greater cooperation between scientists in France, Sweden, Japan, North America, and the UK, as well as enhancing the diagnostic potential of cytogenetics in clinical medicine. At the same time, it was clear that the ability to serve increasing demands for cytogenetic diagnosis in
Britain was compromised by a lack of resources. 34 There were approximately thirty laboratories equipped to handle requests for cytogenetic diagnosis, but they were generally small research outfits housed in paediatrics, pathology and haematology departments. 
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The salient point here, for the purposes of the present study, is that because neonatal screening services were provided throughout the country at university children's hospitals by paediatricians, obstetricians and other specialists in the field of neonatal medicine, they remained managerially and operationally separate from the type of services associated, years later, with genetic diagnostics and counselling in regional genetic centres. Likewise, the role of specialist geneticists in the diagnosis and management of Rh incompatibility, the thalassaemias, and other haematological conditions remained marginal in relation to that of haematologists, obstetricians and specialists in blood transfusion and serology. 40 42 In the remainder of the paper I focus on medical activities utilising genetic knowledge and techniques that were subsequently recognised professionally as the work of a new medical specialism.
British Medical Genetics
By 1964 The considerable periodical literature in English on the various fields covered by presentday genetics includes two journals devoted exclusively to heredity in man. Both thesethe Annals of Human Genetics and the American Journal of Human Heredity -aiming, as they do, to cover all aspects of heredity in man, carry contributions on medical genetics, but most genetical papers of medical interest -and these are becoming increasingly numerous -are widely scattered throughout an ever-increasing number of specialised medical journals. Things are rather better on the continent, but the Journal of Medical Genetics is the first to be exclusively medical and to be broadly based. As such, it is a timely venture. 43 Further opportunities for collegial support and approbation came from the Clinical Genetics Society -also established in 1964. This was an academic society and functioned primarily as a forum for presenting patients and case studies. Like the Journal of Medical Genetics, the Society was London-based, run mainly out of the Child Health Institute. In 1970, the membership of the Society had risen to 164 individuals and it was decided that a more formal approach to meetings would be taken. 44 to contribute to diagnosis (including prenatal); to counsel patients and their relatives; to maintain genetic registers; and to act as consultant to cytogenetic, biochemical, and other relevant laboratories. In short, he or she would be responsible for organising a comprehensive genetic advisory service. Additional functions would be involvement in teaching and research, which would be particularly important since he would be working mainly in major centres, usually teaching hospitals. Thus a joint NHS/university appointment at consultant level to a Genetic Advisory Centre is preferable. 51 The role of the medical geneticist and the creation of regional genetic services were topics pursued in detail by the Clinical Genetics Society in two subsequent working parties. 52 The Medical genetics in this way came to exemplify the type of specialised work
Victor Thompson described in terms of 'task specialization'.
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Using Thompson's nomenclature, specialization of tasks refers to work specificity, i.e., 'making activities more specific'. This he contrasted with the specialization of people, referring to the adaptation of the individual to their circumstances. In the context of British medical genetics, it can be said that, prior to 1970, there was high personal specialization in the genetics community. The community was an aggregate of various primary specialisms with clinicians and scientists operating within the limits of their individual specialties, experiences, and skills. In the late 1970s and early1980s the situation changed.
Individuals gravitated into associative groupings according to the specificity of certain tasks. Each group pursued different objectives in different ways and they were more or less delicately held together under a common title of 'medical genetics'. Internal differentiation eventually became highly structured and clearly evident in formal educational tracks, certification processes, and well-defined societies and associations.
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The 'symbolic cement' that would hold together these groups over time was the joint NHS/university appointment first discussed in Alan Johnston's report. This appointment provided the basis for building an integrated genetics service, in line with other consultant-led services that linked research, laboratory services, clinical work, and education/public health functions. The integrated genetics service, in turn, was made to fit the hospital-dominated service specialisms of the NHS reorganisations of 1974 and 1982.
Medical Genetics and the NHS
A comprehensive review of precisely how genetic diagnostic and laboratory services evolved in relation to other hospital-based services under the NHS is beyond the scope of the present paper. A more limited reappraisal of the organisational concepts of 'hierarchical regionalism' and 'regional health centres' and their role in the development of an integrated genetics service will therefore be undertaken in order to suggest future directions for more detailed historical analyses.
As Charles Webster has shown, the use of the terms 'hierarchical regionalism' and 'regional health centres' in British health policy extend back at least to the Interim Dawson … gave prominence to the existing school medical service, which provided a direct link between local health and education services. It was itself created in the aftermath of the Boer War, and it was concerned with building up the physical fitness of the younger generation, as well as with early diagnosis and treatment of minor conditions. The school medical service therefore exemplified for Dawson the inseparability of curative and preventive medicine. The principle was strongly developed in his lectures and in the Dawson Report. Replacement of the terms 'hospital' and 'medical centre' by the alternative 'health centre' terminology signified his commitment to the unity of preventive and curative medicine. The primary health centres, in particular, were to be concerned with the widest range of remedial and athletic activities, designed to keep the population in a maximum state of physical fitness. The Dawson Report emphasized that 'physical culture is thus concerned with education, with the maintenance of the health and recreation of the people, and the curing of disease and disability, and there is no sharp line of demarcation between these functions'.
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The Report further emphasised that all health services, both curative and preventive, be integrated in regional catchment areas and brought together in close coordination under a single health authority. 56 Proximity to a university teaching centre was regarded as The initial inquiries into the status of genetic diagnostic and laboratory services in Britain showed that there was considerable variation in the range of services offered from region to region and much of what made up service arrangements was largely dependent on university and research funding. 59 Geneticists offering these services, on the other hand, were clearly willing to cooperate with government programs for integrated services so long as sufficient resources were made available. 60 The Clinical Genetics Society consequently set up working parties in the 1980s who in turn endorsed an 'integrated regional genetics service' that would act as the 'focus to which the primary health care Summarily, the notion of the 'integrated genetics service' that emerged in the 1980s embraced a wide set of service relations in both curative and preventive medicine.
The regional genetics centre, though of great importance, was but the nucleus of an extended pattern of interrelations. In its simplest spatial aspect, local services were comprised of two generalised unit parts: the centre and the adjoining catchment area. The two developed together, each presupposing the other. But while the centre was compact 25 and readily visible, the catchment area was diffuse and difficult of precise observation.
The boundaries of regional genetic services in fact appeared in varying degrees of distinctness. Relations between consultation and laboratory areas were elastic. In a large hospital setting a concentration of services combined with plenty of resources (monetary, human and otherwise) created the impression of self-sufficiency. At the same time, there was order in the movement of patient referrals and resources to and from the local centre.
It is possible to observe here a series of concentric zones around each centre which differed in the degree of attachment of their occupants to the centre, of the frequency of movement of patients or patient information to and from the centre, and in the extent to which contacts with the centre were direct, involving the movement of individuals, or indirect, involving a circulation of information and specimens (i.e., patient records and test samples) rather than people. It is here, in the complex resource interdependencies of the NHS that the semblance of medical genetics can be seen as a system of network relations that transcended the local differences of the regional genetics centres.
Conclusion
In this paper, I have tried to underscore certain themes and periodisations of direct relevance to the history of ideas about heredity, genetics, and medical genetics in Britain. 
